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ABSTRACT 
Ethanol preserved tissues were digested in protease and 
mitochondial DNA (mtDNA) isolated through phenol, chloroform 
and ethanol extractions. Using Polymerase Chain Reaction (PCR) 
amplified double strand mtDNA (ds-mtDNA) was cut using 
restriction enzymes and the mtDNA fragments were subjected to 
electrophoresis. The of mtDNA bands in agarose was 
observed. The amplified single strand mtDNA (ss-mtDNA) was 
sequenced for base pairs. The order of this base pairs in 
different species was compared. 
INTRODUCTION 
The cell organelles known as mitochondria have been long 
overlooked, both on account of their smallness and because they 
are destroyed by the frequently applied fixatives, alcohol and 
acetic acid. The recognition of their general distribution and 
fundamental importance in the cell is however relatively recent, 
Faure-Fremiet et al . , (1909). 
Mapping of the entire mitochondrial DNA genome is a very 
recent achievement in molecular studies, Wallace C.N. (1986), and 
recent studies and surveys of mitochondrial DNA add to the 
knowledge of the history of the animal gene in different ways . 
First the mtDNA gives a magnified view of the diversity present 
in animal gene pool, because mutations accumulate in this DNA 
sever'al ,'t imes faster than the nuc leus, Wilson, A. C. et al. 
(1985). Secondly because mtDNA is inherited maternally and does 
not recombine, Olivo P.D. (1983), it is a tool for relating 
The maternal and haploid inheritance means that 
mtDNA is more sensitive than nuclear DNA to several reduction in 
the number of individuals in a popultion of organisms, Wilson 
A.C. et al. (1985). Because mtDNA is bouyant it is easy to 
separate from tissues using enzymes. 
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MATERIALS AND METHODS 
mtDNA Extraction 
Approximately 3 of 70% ethanol preserved tissues dried 
in a speed vacuum and then ground in liquid 
nitrogen. The tissue 
(pH 7.6) made from lC) mM Tris, 
ml of protease to the 
take place at 37°C.; 2ml of the 
equal volume of buffered phenol 
sodium acetate by 100% 
then dissolved in Tris-buffer 
10 mMEDTA and 1% SDS. About 30 
tiSSUE and incubation allowed to 
extract added to 
(pH and the mixture with 
(twice the volume of the 
supernatent). The contents were centrifuged at 4°C for 15 
to mtDNA which then suspended in 
Amplified ds-mtDNA 
Using PCR on double strand mtDNA it was 
possible to obtain ntDNA of single strand nature. This was 
achieved by making 
bases (dATP, deTP, 
each primer (SuI), 
sample (1 ul) and 
in eppendoff tube 
common of the following: nucleotide 
dGTP and 10 each, Taq buffer (10 ul) 
distilled water ul). temperate i.e. mtDNA 
Taq polymerase (1 ul). These contents 
covered off with mineral oil. The PCR 
conditions 95°C, and 72°C 
for denaturation, and extension respectively; and time 
was: 60 sec, sec. and 180 sec. The number of 
cycles 30. The PRC products were run in agarose at 70 volts 
for 2 hours and the migrating bands observed using ethidium 
bromide technique and ultra radiation. 
The amplified SS-mtDNA was obtaIned in a similar procedure 
as ds-mtDNA in this method one primer occurred in excess 
of the other, a of to a hundred. 
Restriction 
he double strand amplified mtDNA ottained in the PCR technique 
used. The was purified chloroform extraction 
and then through a nacroconcentrator tube (centricon 30). The 
resultant solution centri=uged at 6000 rpm at 4°C for 2 
minutes to precipitate mtDNA then suspended in water. 
The digestion by tte enzyme required purified mtDNA (40 ul), 
sodium acetate - 3 (4 ul) and 100% ethanol (100 ul) and to 
this mixture a little of the added and incubation 
allowed to proceed at 37°C for some hours. The 
products cleared mtDNA fragments) electrophoretically run in 
agarose. The migration bands viewec through ultraviolet light in 
fluorescent bromide. 
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Preparation of Instagel 
Ttis was prepared from (150 of 40% stock solution) 
urea (5C gm) and Tris borate (10 x TBE). Ammonium 
(1 ml) and Temed ul) were needed for (100 
ml) . 
Sequencing 
One of the reactions in the sequencing required the 
following common mix: mtDNA (2 ul), watr (7 
sequenase buffer (2 ul), (1 ul) . The mixture heated 
to 65°C and a lebelling was ccmprising of DTT (1 
ul), dilute labelling mix u:), 5(d radio isotope 
(0.6 ul) distilled water (2 ul) and sequenase 
(0.3 ul). The 3.5 ul of the reaction products of the 
and labelling reaction were added to 4 of 
mtJNA sample containing the 4 nuc:eotide bases T C) in 
the nuc:eic acid. The reaction with the nucleotides halted 
after 5 minutes using a The samples 
heated to 95°C and the samples loaded in instagel. 
Electrophoresis was conducted 1500 701ts for about hours. 
The gel was removed and in a of acetic and 
methanol and then dried in a vacuum drier. A film was fixed to 
the gel and left for 12 The film was then to 
sequences of the base pairs the mtDNA fragnent. The 
was obtained following autoradiography of gel 
reading the order of bands in the four lanes each 
These bands form a ladder corresponding the size 
of the specifically terminated fragments. The fastest 
band represents the shortest fragment. The sequence can be 
by reading up four lanes of the autoradiogram in 
order of the occurrence of bands cn the ladder. 
Results and Discussion 
Extensive work on mitochondrial DNA been mainly on 
mitochondrial studies Wrischnik A.L. et al. Wilson 
C.A. al. (1986), Cann L.R. et al. (1987), Cann and Wilson 
C.A. (1983). But studies on ntDNA has also been extended 
animals for example the apes, Ferris D.S. at al 
the rodents, Ferris D.S. et al. (1983) and the 
Gyllensten U., and A.C. (1987) who noted that 
and exploitation of a can alter the structure 
of that species. 
It is generally accefted that although mtDNA can 
be studied directly by base it is more at 
present for fisheries biologists to restriction for 
comparing mtDNNA's. This technique is cheaper (in terms 
chemicals and reagents needed) and convenient. 
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The results obtained for a of the Lake Victoria cichlids 
on as follows: 
The results of double (cytochrom b 
are in Fig. l(a) using six samples of mtDNA, 
1 - 4 Haplochromines, Astatoreochromis alluadi and (6) 
Tilapia nilotica. six different bands in the six 
different species have rate in 
indicating more or fragment length. 
The primers used in the of the enzyme 
polymerase) and template (the mtCNA sample from each 
species) cytochrom and Fig l(b) are 
double mtCNA of obesus and 
Astatoreochromis allualudi against BRL 1 kl 
maker. This cytochron b measured about 450 base 
pairs and the of the bands in agarose 
the same for both Fig. 1 (c) indicates 
stranded mtDNA (cytochrom b) obtained using one in 
excess of the other. The 1 - 2 Haplochromines, 3 
Astatoreochromis and (4) nilotica. Fig l(e) 
three bands obtained amplification but 
heating sample mtDNA hydroxide to 95°C. 
The fastest band (55 is stranded 
mtDNA and so is the next - is 
heavier than the least migrating band ­
the heaviest (5s A) is a double stranded mtDNA. Fig. 1 
(c) and 1 (e) represent mtDNA in the form 
that can be used for Fig 1 (f) represents 
mtDNA sequences following electroradiograpty 
of the gel for 125 fragment. sequence is that 
nubilus matcted that of the control (M 13). 
Fig 1 (d) the obtained from restriction 
enzymes on 3 species of and one spec:es of 
Tilapia. Enzyme Taq 1 never cleaved any mtDNA (D-Loop) in 
the 3 species of (1,2 and 3) but cleaved 
the fragment (No.4) in nilotica and enzyme Alu 1 
cleaved mtDNA (D-Loo;l) at different position in the 
same sample (No.5). 
Fig 2 (a) cytochron b sequence in nubilus 
nigricans. base examined (53) 
revealed a differences in pairs (4) gave 
a percentage difference of 7.5%. In Fig. 2(b) however 
the difference nubilus and nilotica 
came to 30% as the are distantly related. In 
Fig. 2 (c) comparison between a central American 
is compared a Victoria species in the 
obtained from 125 fragment rate of The 
difference came to an indiction of remote 
relatedness. 
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Alttough the results not cover 
availability of reagents, 
and pair 
of different 
useful findings needed for 
biochemical 
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[GCCTTTTC] [GCCCACATC] 
[GCCTTTTC] ct : cgtt [GCCCACATC] tgccgtgatgttaactacggctgaactat 
Fig . 2 (a): b sequence in .nubilus and nigricans 
Total base sequenced = 53; Number of base pair differences 
= 4 differencE in base pairs = 7.5% 
[GCCCACATC] [GGCTGA] c 
[GCCTTTTC] a t caatc [GCCCACATC] [GGCTGA] a 
[TCAT] tcgaaacatgcacgctaacggagcatcctttc [TCTT] c [ATCTG] 
[TCAT] ccgctaccttcagccaatggcgcctcaatat. t [ATCTG] 
[CACA] t [TCGG] gc [CGAGGCCT] gtac [TACGG] 
cctcttccta . [TCGG] .. [CGAGGCCT] [TACGG] 
ctcctacctac [CTCTA] taa tg . 
atcatt ..... [CTCTA] ctc [AGAAACCTGAAACAT] eg . 
Fig. 2(b): Cytochrom b sequence in and 
Tilapia Total base pairs = of base 
pair = 52 differences = 30% 
. , [CCCTGTGAAGG] cactat [AGTAAGCAAAACTAJ] taa [AAC] cc. [AAAA 
tt accac. [AGTAAGCAAAACTAGJ cac [AAC] tcg [AAAA 
CGCCAGGTCGAGGTGTAGCATATGAG] a [GGG] a [AAGAAATGGGCTACATTCCCTAC] 
CGCCAGGTCGAGGTGTAGCATATGAG] g [GGG] g [AAGAAATGGGCTACATTCCCTAC] 
ttta. 
cacag 
c 
t 
[ACG] 
[ACG] 
gat 
aac [AATGTAATGAAAJ 
a 
t 
[GTACATTAGAA] 
[GTACATTAGAA] gg 
[AGGATTT] 
[AGGATTT] 
Fig. 2(c) . 12 
Total pairs 
% 
S sequence 
= 148, 
= 15%. 
in Citrinella 
number of base pair differences 
nubilus 
= 23, 
..
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